2-(2-(2-Methoxyethoxy)ethoxy)ethyl 4-methylbenzenesulfonate was prepared according to literature procedures. S1 Triethyleneglycol monomethyl ether (4.80 mL, 5.03 g, 30.6 mmol),
S-2 triethylamine (6.40 mL, 4.64 g, 45.9 mmol), and DMAP (39 mg, 0.32 mmol) were dissolved in 70 mL of DCM at 0 °C. To this, a solution of tosyl chloride (2.0 M in DCM, 30.0 mL, 11.7 g, 61.2 mmol) was added over a 45 min period via an addition funnel. The reaction was allowed to warm to room temp over 24 h, after which 75 mL of 1 M HCl was added. The solution was extracted with DCM (4 × 30 mL), washed with a saturated sodium bicarbonate solution, dried over Na2SO4, filtered, and concentrated under reduced pressure to give the crude product as a yellow oil. Purification by silica gel chromatography (100% DCM to remove excess TsCl, followed by 5% MeOH in DCM) gave the pure product as a clear oil (9.11 g, 28.6 mmol, 93% yield 129.78. 127.84, 71.78, 70.58, 70.40, 69.24, 68.53, 58.86, 21 .50.
Synthesis of 2-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)isoindoline-1,3-dione.
2-(2-(2-(2-Methoxyethoxy)ethoxy)ethyl)isoindoline-1,3-dione was prepared according to literature procedures. S2 The tosylate product from the previous step (2.36 g, 7.41 mmol) and potassium phthalimide (2.75 g, 14.8 mmol) were dissolved in 45 mL of DMF and heated at reflux for 24 h, after which 50 mL of water was added and the solution was extracted with DCM (3 × 20 mL). The combined organic layers were washed first with 1 M NaOH then with a saturated NaCl solution, dried over Na2SO4, filtered and concentrated to give the phthalimide 61, 161.99, 133.53, 131.63, 122.65, 69.99, 69.94, 67.34, 58.37, 36.81, 35.92, 30 .81.
Synthesis of 2-(2-(2-methoxyethoxy)ethoxy)ethan-1-amine.
2-(2-(2-Methoxyethoxy)ethoxy)ethan-1-amine was prepared acoording to literature procedures. S3,S4 The phthalimide product from the previous step (2.50 g, 8.52 mmol) was dissolved in 10 mL of methanol. To this solution, hydrazine hydrate (1 mL, 20 mmol, 50-60% grade solution) was added and the reaction was heated at reflux for 24 h, after which 100 mL of 1 M NaOH was added and the resulting solution was extracted with DCM (5 x 25 mL). The combined organic layers were dried over Na2SO4, filtered, and concentrated under reduced pressure to give the amine product as a pale yellow oil (1.30 g, 7.96 mmol, 94% yield 
Synthesis of 350 MW mPEG isoindoline-1,3-dione.
350 MW mPEG isoindoline-1,3-dione was prepared using the same protocol as for 2-(2-(2-(2-methoxyethoxy)ethoxy)ethyl)isoindoline-1,3-dione. The tosylated mPEG from the previous step (2.75 g, 5.10 mmol) and potassium phthalimide (2.01 g, 10.8 mmol) were dissolved in 35 mL of DMF and heated to 110°C for 48 h, after which 150 mL of deionized water was added and the resulting solution was extracted with chloroform (3 x 75 mL). The combined organic layers were washed with 2 M NaOH (3x), then with deionized water (5x), then dried over Na2SO4, filtered, and concentrated to give the product as a clear oil (1.55 g, 3.07 mmol, 60% yield).
Characterization data matched that found in literature. S7 
Synthesis of 350 MW mPEG-1-amine.
350 MW mPEG-1-amine was prepared using the same procedure as for 2-(2-(2-methoxyethoxy)ethoxy)ethan-1-amine. The phthalimide-mPEG from the previous step (1.60 g, 3.11 mmol) was dissolved in 35 mL of absolute ethanol. To this solution, hydrazine (0.40 mL, S-6 9.3 mmol, 98% grade solution) was added and the reaction was heated to reflux for 24 h, after which 100 mL of 1 M NaOH was added and the resulting solution was extracted with DCM (5 x 50 mL). The combined organic layers were dried over Na2SO4, filtered, and concentrated under reduced pressure to give the product as a pale yellow oil (1.17 g, 3.05 mmol, 98% yield).
Characterization data matched that found in literature. S8 72.53, 72.48, 71.84, 70.47, 70.46, 70.44, 70.41, 70.18, 70.15, 70.04, 61.35, 58.92, 41.45 . 2-(2-(2-Methoxyethoxy)ethoxy)ethan-1-amine (0.430 g, 2.63 mmol), PTCDA (0.450 g, 1.14 mmol), and zinc acetate (0.280 g, 1.50 mmol) were dissolved in 15 mL of pyridine and heated at reflux for 18 h. After cooling to room temp, the solvent was removed under reduced pressure and the resulting dark purple sticky solid was re-dissolved in ca. 3 mL of DCM. To this was added excess hexanes, which gave a fluffy precipitate that was filtered and rinsed with hexanes and acetone. The resulting solid was dissolved in chloroform, and the remaining 
Synthesis of

Synthesis of N,N'-Di-mPEG-perylene-3,4,9,10-bis(dicarboximide).
350 MW mPEG-1-amine (0.50 g, 1.3 mmol), PTCDA (220 mg, 0.57 mmol), and zinc acetate (140 mg, 0.75 mmol) were dissolved in 5 mL of pyridine and heated at reflux for 20 h. After cooling to room temp, the solvent was removed under reduced pressure and the resulting solid was re-dissolved in ca. 3 mL of DCM. To this was added excess hexanes, which gave a precipitate that was filtered and rinsed with hexanes. The resulting solid was dissolved in ca. 3 mL of DCM, added dropwise to a large excess of diethyl ether, giving a fluffy purple precipitate, S-8 which was left at 0°C for 12 h before being vacuum filtered to give the pure product as a dark purple solid (511 mg, 0.485 mmol, 85% yield). Characterization data was compared to that for a very similar long-chain-PEG perylene diimide in the literature. S10 58, 134.80, 129.56, 125.06, 123.42, 123.34, 72.14, 70.83, 70.77, 70.34, 68.11, 59.23, 41.56, 39 .55 (multiple and overlapping peaks corresponding to the same type of carbon were observed due to the products being a mixture of various mPEG lengths, most of which were n = 7 or n = 8). S-9 Figure S2 . UV-vis spectra of PEG8−PDI in DMSO. (Table S1 ). In addition, there a 2.07 eÅ -3 peak in the Fourier difference density map was found. This peak is located ~2.4 Å from the Co-atom and probably cannot be an atom.
This effect is probably due to the twinning of the crystal. However, when we calculated a TWIN matrix for this crystal using ROTAX S12 software and applied it in this refinement, no significant improvements of the structural parameters were observed. Even with the limited data, the publication of this structure in its current state was justified due to the very complex procedure of crystallizing this material. Hence, we cannot provide a detailed molecular geometry of this S-17 material; however, the result of this experiment can be used to present the qualitative structure of this material and compare it with structures of other complexes. Figure S12 . Asymmetric unit of PEG3−PDI •− anion drawn at 50% ellipsoidal probability level.
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